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(54) PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a processor in which an 
unnecessary film is difficult to deposit, but difficult to be peeled, 
the cleaning interval can be prolonged, and generation of 
particles can be suppressed by applying a special treatment to 
a surface of a metal member including a processing container. 
SOLUTION: In a processor 14 to process a work W in a 
specified manner by placing the work W on a placement base 22 
in an evacuative processing container 16, and feeding a 
processing gas from a shower head part 74 provided on a ceiling 
part of the processing container 16, organic mechanical- 
chemical polishing, blasting and anodizing are successively 
executed on the surfaces of aluminum members 16, 74 used for 
the processor. An unnecessary film is difficult to deposit, but 
difficult to be peeled, and the cleaning interval can be prolonged 
thereby. 
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ABSTRACT 



A wafer processing apparatus (14) has a wafer processing 
vessel (16). A wafer is mounted on a susceptor (22) included 
in the wafer processing apparatus. Process gases are sup- 
plied to the wafer through a shower head (74) disposed in an 
upper region within the processing vessel to carry out a 
predetermined process for processing the wafer. The sur- 
faces of aluminum members (16, 74) employed in the wafer 
processing apparatus are subjected to an organic mechanical 
chemical polishing process, a blasting process and an alu- 
minum oxide film forming process in that order. It is difficult 
for unnecessary films to adhere to the thus treated surfaces 
and it is difficult for unnecessary films deposited on the thus 
treated surfaces to come off the surfaces. Consequendy, 
intervals between cleaning operations can be extended and 
production of particles can be suppressed. 
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METHOD OF MANUFACTURING A PROCESSING 
APPARATUS 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to a processing appa- 
ratus for subjecting a workpiece, such as a semiconductor 
wafer, to a film forming process, and a method of manu- 
facturing the same. 

[0003] 2. Description of the Related Art 

[0004] Generally, when fabricating a semiconductor inte- 
grated circuit, a thin film of a metal or a metal compound, 
such as W (tungsten), WSi (tungsten silicide), Ti (titanium) 
TiN (titanium nitride) or TiSi (titanium silicide), is deposited 
on a semiconductor wafer, i.e., workpiece, to form a wiring 
pattern on a surface of the semiconductor wafer or to fill up 
recesses between wiring lines. 

[0005] The metal thin film of this kind is formed by one of 
three methods, namely, a SiH 2 Cl 2 (dichlorosilane) reduction 
method, a SiH 4 (silane) reduction method and a H 2 (hydro- 
gen) reduction method. The SiH 2 Cl2 reduction method uses, 
for example, SiH 2 Cl 2 , as a reducing gas and deposits a W 
film or a WSi film in an environment of a high temperature 
on the order of 600° C. to form a wiring pattern. The SiH 4 
reduction method uses, for example, SiH 4 gas as a reducing 
gas and deposits a W film or a WSi film in an environment 
of a high temperature in the range of 350 to 500° C. lower 
than that used by the SiHjCl^ reduction method to form a 
wiring pattern. The H 2 reduction method uses, for example, 
H 2 gas as a reducing gas and deposits a W film in an 
environment of a temperature in the range of 350 to 450° C. 
to fill up recesses formed on the surface of a wafer, such as 
recesses between wiring lines. 

[0006] All of those methods uses WF e (tungsten hexafluo- 
ride). Referring to FIG. 8 showing a general film forming 
apparatus for forming such a metal thin film, a thin susceptor 
4 formed of a carbonaceous material or an aluminum 
compound is disposed in a processing vessel 2 formed of 
aluminum or the like in a cylindrical shape. A transparent 
quartz plate 6 is disposed under the susceptor 4, and heating 
devices 8, such as halogen lamps, are disposed under the 
quartz plate 6. A semiconductor wafer W is supported on the 
susceptor 4. A vertically movable annular clamping ring 10 
is pressed against the peripheral part of the wafer to hold the 
wafer W on the susceptor 4. A shower head 12 of aluminum 
is disposed opposite to the susceptor 4. A plurality of gas 
supply holes 13 are formed in the bottom wall of the shower 
head 12 in a substantially uniform distribution. Generally, 
the inner surfaces of the processing vessel 2 and the shower 
head 12, which are made of aluminum, exposed to the 
reaction chamber is finished by an anodic aluminum oxide 
film forming process (process for forming Alumite®). 

[0007] Heat rays emitted by the heating devices 8 travel 
through the transparent quartz plate 6, heats the susceptor 4 
to heat the semiconductor wafer W supported on the sus- 
ceptor 4 indirectly and to maintain the semiconductor wafer 
W at a predetermined temperature. Meanwhile, process 
gases including WF 6 gas and H 2 gas are supplied uniformly 
over the surface of the wafer W through the gas supply holes 
13 of the shower head 12 disposed above the susceptor 4 to 
form a metal film, such as a W film, on the surface of the 
wafer W. 



[0008] When processing a semiconductor wafer by vari- 
ous processes in the processing vessel, generation of minute 
particles that causes yield reduction must: be suppressed to 
a minimum. For example, in a film forming process, unnec- 
essary films are deposited inevitably on the inner surfaces of 
the processing vessel 2 and the shower head 12 when 
depositing a film on a desired surface of the wafer. The 
thickness of such unnecessary films increases with the 
number of processed wafers and, when the thickness 
exceeds a certain level, the unnecessary films come off the 
surfaces to produce particles. 

[0009] Generally, the unnecessary films must be removed 
by wet cleaning, or dry cleaning using C1F 3 gas or the like 
after a predetermined number of wafers in the range of 1000 
to 3000 wafers have been processed. It is desirable from the 
view point of processing wafers at a high throughput to cany 
out such a cleaning operation at the longest possible inter- 
vals. In the present state of art, however, the interval 
between the cleaning operations, although dependent on the 
type of the film, corresponds to a period in which 1000 to 
3000 wafers are processed at the longest. 

[0010] When forming a W film, F contained in WF 6 gas, 
i.e., process gas, attacks a base film, such as a UN film, 
formed on a wafer and causes HF compound or the like to 
scatter, the TiF compounds reacts with moisture and W to 
deposit a blue W/Ti/F/O composite compound on the respec- 
tive inner surfaces of the shower head 12 and the processing 
vessel 2. Such a W/Ti/F/O composite compound acts as 
nuclei and promotes the deposition of unnecessary W films, 
which shortens the intervals of the cleaning operations. 

[0011] The present invention has been made to solve the 
foregoing problems effectively and it is therefore an object 
of the present invention to provide a processing apparatus 
including metallic components including a processing vessel 
and having surfaces finished by a special process to make 
difficult the deposition of unnecessary films on the surfaces 
and the separation of deposited films from the surfaces in 
order that the cleaning intervals can be extended, and 
capable of suppressing production of particles, and to pro- 
vide a method of manufacturing such a processing appara- 
tus. 

[0012] Various cleaning methods have been proposed to 
improve throughput. The inventors of the present invention 
turned their attention to surfaces on which unnecessary films 
are deposited, found conditions that makes the deposition of 
film difficult and have made the present invention. 

SUMMARY OF THE INVENTION 

[0013] According to a first aspect of the present invention, 
a processing apparatus comprises: a processing vessel 
capable of being evacuated; a susceptor disposed inside the 
processing vessel to support a workpiece thereon; a shower 
head disposed in an upper region within the processing 
chamber to supply process gases toward the workpiece 
supported on the susceptor for processing the workpiece for 
a predetermined process; and aluminum members exposed 
to an interior of the processing vessel, wherein the aluminum 
members have surfaces processed by an organic mechanical 
chemical polishing process, a blasting process and an anodic 
aluminum oxide film forming process in that order. 
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[0014] According to a second aspect of the present inven- 
tion, a method of manufacturing a processing apparatus 
comprising a processing vessel capable of being evacuated; 
a susceptor disposed inside the processing vessel to support 
a workpiece thereon; a shower head disposed in an upper 
region within the processing chamber to supply a process 
gas toward the workpiece supported on the susceptor for 
processing the workpiece for a predetermined process; and 
metal members of aluminum exposed to the interior of the 
processing vessel, comprises a step of subjecting a surface 
of at least one of the metal members to an organic mechani- 
cal chemical polishing process, a blasting process and an 
aluminum oxide film forming process in that order, and a 
step of applying the metal members thus processed by those 
processes in the processing vessel. 

[0015] When the surfaces of the metal members of alu- 
minum of the processing apparatus are thus processed 
beforehand, it is difficult for unnecessary films to adhere to 
the surfaces of the metal members exposed to a processing 
chamber defined by the processing vessel and films depos- 
ited on the same surfaces hardly come off the surfaces. 
Consequently, the intervals between the cleaning operations 
can be extended to improve throughput and to suppress 
production of particles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a schematic sectional view of a process- 
ing apparatus in a preferred embodiment of the present 
invention; 

[0017] FIG. 2 is a bottom view of a shower head included 
in the processing apparatus shown in FIG. 1; 

[0018] FIGS. 3A, 3B, 3C and 3D are typical views of 
assistance in explaining a surface treatment process for 
processing a surface of an aluminum member; 

[0019] FIGS. 4A and 4B are typical views of surfaces of 
aluminum members; 

[0020] FIGS. 5A and 5B are photographs of a conven- 
tional shower head and a shower head employed in the 
present invention, respectively, showing unnecessary films 
deposited on the shower heads; 

[0021] FIGS. 6A and 6B are photographs of a conven- 
tional shower head and a shower head employed in the 
present invention, respectively, showing unnecessary films 
deposited on the shower heads; 

[0022] FIGS. 7A, 7B, 7C and 7D are photographs of 
surfaces of a component of the processing apparatus of the 
present invention and components of a conventional pro- 
cessing apparatus; and 

[0023] FIG. 8 is a schematic view of a conventional 
processing apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0024] A processing apparatus in a preferred embodiment 
of the present invention will be described with reference to 
the accompanying drawings. 

[0025] FIG. 1 shows a processing apparatus in a preferred 
embodiment of the present invention, FIG. 2 shows the 
bottom of a shower head included in the processing appa- 



ratus shown in FIG. 1, FIGS. 3A, 3B, 3C and 3D explain 
a surface treatment process for processing a surface of an 
aluminum member and FIGS. 4A and 4B show typical 
views of surfaces of aluminum members. 

[0026] In the following description, the processing appa- 
ratus in this embodiment is supposed to be a film forming 
apparatus. The film forming apparatus 14 has a processing 
vessel 16 of, for example, aluminum formed in a cylindrical 
shape or a box-shape. A cylindrical reflector 18 is set upright 
in the processing vessel 16 on the bottom wall of the 
processing vessel 16. A holding member 20 having, for 
example, an L-shaped cross section is put on the reflector 18, 
and a susceptor 22 for supporting a semiconductor wafer W, 
i.e., workpiece, thereon is supported on the holding member 
20. The reflector 18 and the holding member 20 are formed 
of a heat ray transmissive material, such as quartz. The 
susceptor 22 is a member having a thickness on the order of 
1 mm formed of, for example, a carbonaceous material or an 
aluminum compound, such as A1N. 

[0027] A plurality of lifting pins 24, for example, three 
lifting pins 24 are set upright on a support member 26 under 
the susceptor 22. The support member 26 is moved verti- 
cally by a lifting rod 28 vertically extending through the 
bottom wall of the processing vessel 16 to lift up the wafer 
W by raising the lifting pins 24 through lifting pin holes 30 
formed in the susceptor 22. 

[0028] The lower end part of the lifting rod 28 is extended 
through a bellows 32 having opposite ends connected to the 
bottom wall of the processing vessel 16 and an actuator 34 
to seal the processing vessel 16 and is connected to the 
actuator 34. A clamping ring 38 having an annular shape 
corresponding to the outline of the wafer W is disposed 
above the peripheral part of the susceptor 22 to press the 
peripheral part of the wafer W against the susceptor 22 to 
hold the wafer on the susceptor 22. The clamping ring 38 is 
connected to the support member 26 by support rods 40 
vertically slidably extended through holes formed in the 
holding member 20 so that the clamping ring 38 is moved 
vertically together with the lifting pins 24. Coil springs 42 
are wound round the support rods 40 so as to extend between 
the holding member 20 and the support member 26 to assist 
the downward movement of the clamping ring 38 for 
reliable clamping of the wafer W. The lifting pins 24, the 
support member 26 and the holding member 20 are formed 
of a heat ray transmissive material, such as quartz. 

[0029] An opening is formed in a portion of the bottom 
wall of the processing vessel directly below the susceptor 22 
and is covered hermetically with a transparent plate 44 
formed of a heat ray transmissive material, such as quarts. A 
box-shaped heater case 46 is attached to the bottom wall of 
the processing vessel 16 so as to surround the transparent 
plate 44. A heating unit including a plurality of heating 
lamps 48 is disposed in the heater case 46. The heating 
lamps 48 are supported on a rotary table 50 serving also as 
a reflecting mirror. The rotary table 50 is driven for rotation 
by a motor 54 attached to the bottom wall of the heater case 
46. Heat rays emitted by the heating lamps 48 travels 
through the transparent plate 44 and fall on the lower surface 
of the susceptor 22 to heat the susceptor 22. A heating device 
by resistance heater may be employed instead of the heating 
lamps 48. 
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[0030] An annular straightening plate 62 provided with a 
plurality of straightening holes 60 is supported on a vertical, 
annular column 64 so as to surround the susceptor 22. A 
quartz ring 66 is supported on the inner peripheral part of the 
straightening plate 62. The outer peripheral part of the 
clamping ring 38 comes into contact with the inner periph- 
eral part of the quartz ring 66 to restrain gases from flowing 
into a space under the clamping ring 38. Discharge ports 68 
are formed in the bottom wall of the processing vessel 16 at 
positions below the straightening plate 62. The discharge 
ports 68 are connected to vacuum pump by a discharge line 
70 to maintain a predetermined vacuum in the processing 
vessel 16. A gate valve 72 is attached to the side wall of the 
processing chamber 16. A wafer is carried into and carried 
out of the processing vessel 16 through the gate valve 72. 

[0031] A shower head 74 for supplying a process gas into 
the processing vessel 16 is dispose opposite to the susceptor 
22 on the top wall of the processing vessel 16. The shower 
head 74 has a cylindrical body 76 formed of, for example, 
aluminum. The cylindrical body 76 has a top wall provided 
with a gas inlet 78. The gas inlet 78 is connected via gas 
supply lines to gas sources for supplying process gases, for 
example such as WF 6 , Ar, SiH 4 , and N 2- Th e respective 
flow rates of the source gases are controllable. 

[0032] The cylindrical body 76 has a bottom wall 79 
provided with a plurality of gas injecting holes 80 through 
which gases supplied into the cylindrical body 76 are 
discharged into a processing space S. The gas injecting holes 
80 are distributed in the entire bottom wall to discharge the 
gases over the entire surface of the wafer W. A diffusing 
plate 84 formed with a plurality of diffusing holes is dis- 
posed in the cylindrical body 76 to distribute the process 
gases uniformly over the surface of the wafer W. 

[0033] The present invention is characterized in coating 
surfaces of the processing vessel 16 and the shower head 74, 
i.e., surfaces of aluminum members, with coating layers 86 
and 88, respectively, by subjecting the surfaces of the 
processing vessel 16 and the shower head 74 to an organic 
mechanical chemical polishing process (OMCP process), a 
blasting process and an anodic aluminum oxide film forming 
process in that order before assembling the processing 
apparatus. Both the surfaces of the processing vessel 16 and 
the shower head 74 are processed in this embodiment. 
However, the effect of the present invention can be obtained 
when at least the surface of either the processing vessel 16 
or the shower head 76 is processed according to the present 
invention. 

[0034] The surfaces are those exposed to the processing 
space S defined by the processing vessel 16; more con- 
cretely, the inner surface of the processing vessel 16 and the 
surface of the shower head 74, exposed to the processing 
space S. The coating layer 86 is formed over the entire inner 
surface of the processing vessel 16. A gas injecting surface 
74A, i.e., a lower surface of the bottom wall of the shower 
head 74, and an outer surface 74B of the side wall of the 
shower head 74 are coated with the coating layer 88. It is 
desirable that all the surfaces of the aluminum members 
exposed to the processing space S are subjected to the 
foregoing series of surface treatment processes. The inner 
surface of the cylindrical body 76 may be finished by the 
foregoing series of surface treatment processes. The OMCP 
process polishes a surface of a workpiece by mechanical 



h uffin g work or the like using a mixture prepared by mixing 
an organic solvent, such as an alcohol, and abrasive grains 
of, for example, A1 2 0 3 . The surface roughness of the treated 
surface is adjusted by selectively determining the grain size 
of the abrasive grains. The OMCP process is capable of 
mirror-finishing the surface of a metal member of a rela- 
tively soft metal, such as aluminum. The outgassing and 
moisture adsorption of surfaces treated by the OMCP pro- 
cess are less than those of surfaces finished by an ordinary 
polishing process. 

[0035] The blasting process blows alumina grains or the 
like through a nozzle against the surface of a workpiece from 
a position at a fixed distance from the surface by a high- 
pressure gas, such as air or At gas, of, for example, 3 kg/cm 2 
to form particular, minute irregularities in the surface. The 
distance between the surface of the workpiece and the 
nozzle is about 200 mm. Blasting process conditions includ- 
ing the pressure of the gas, the distance between the nozzle 
and the surface, and the type and grain size of the abrasive 
grains can be selectively determined. The blasting process is 
followed by an etching process using a solvent, such as 
caustic soda to remove abrasive grains and impurities 
remaining on the surface of the workpiece. The aluminum 
oxide film forming process subjects the surface of the 
aluminum member to anodic oxidation in an electrolytic 
solution to form an alumina layer (layer of Alumite®) of a 
thickness on the order of, for example, 7000 A. 

[0036] Changes in the morphology of the surface of the 
cylindrical body 76 of the shower head 74 and the inner 
surface of the processing vessel 16 during the foregoing 
series of surface treatment processes will be typically 
described with reference to FIGS. 3 A to 3D. FIG. 3 A is an 
enlarged sectional view of the surface of a workpiece of a 
predetermined shape having a surface machined and finished 
in a predetermined surface roughness. Although the surface 
is finished in the predetermined surface roughness Ra, the 
surface has many minute cutting marks 90 similar to minute 
rugged serrations as shown in FIG. 3A. When the surface is 
treated by the OMCP process, the surface roughness is 
reduced greatly so that the maximum surface roughness 
Rmax becomes very small while the wavy shape almost 
disappears as shown in FIG. 3B. However, the minute 
cutting marks 90 remain to some degree. In spite of this, the 
smoothness of the surface is improved. It is to be noted that 
if the wavy shape should remain considerably, the cutting 
marks 90 will be left as they are even after the blasting 
process is performed after the OMCP process. 

[0037] When the surface is then treated by the blasting 
process, the cutting marks 90 disappear and the surface 
becomes very smooth as shown in FIG. 3C. Then, the 
surface is subjected to the anodic aluminum oxide film 
forming process to form the coating layer 86 (88) as shown 
in FIG. 4D to complete the surface treatment. 

[0038] The processing vessel 16 and the shower head 74, 
i.e., the metal members, are subjected to the foregoing three 
surface treatment processes while the same are individual 
members, and the same are assembled to form the shower 
head and the inner surfaces of the processing vessel after 
being treated by the foregoing three treatment processes. 

[0039] The function of the processing apparatus thus con- 
structed will be described. 



US 2003/0010446 Al 



4 



Jan. 16, 2003 



[0040] When depositing a metal film, such as a W film on 
the surface of the wafer W, the gate valve 72 attached to the 
side wall of the processing vessel 16 is opened, the wafer W 
is conveyed into the processing vessel 16 by a conveyor arm, 
and then the lifting pins 24 are raised to transfer the wafer 
W from the conveyor arm to the lifting pins 24. The lifting 
pin 24 supporting the wafer W is lowered by moving the 
lifting rod 28 downward to mount the wafer W on the 
susceptor 22. The lifting rod 28 is lowered further to press 
the peripheral part of the wafer W against the susceptor 22 
by the clamping ring 38, so that the wafer W is held fixedly 
on the susceptor 22. 

[0041] Subsequently, process gasses, such as WF 6 , SiH 4 , 
H 2 and such, are supplied at predetermined flow rates from 
process gas sources, not shown, respectively, to the shower 
head 74. A mixture of the process gases is supplied uni- 
formly into the processing vessel 16 through the gas inject- 
ing holes 80 formed in the bottom wall of the cylindrical 
body 76. At the same time, the internal atmosphere of the 
processing vessel 16 is evacuated through the discharge 
ports 68 to maintain the interior of the processing vessel 16 
at a predetermined vacuum in the range of, for example, 200 
to 13,330 Pa. The heating lamps 48 are turned on and the 
rotary table 50 supporting the heating lamps 48 is rotated to 
irradiate the back surface of the susceptor 22 with heat rays 
traveled through the transparent plate 44 for heating. Since 
the thickness of the susceptor 22 is as small as about 1 mm, 
the susceptor 22 is heated rapidly and the wafer W supported 
on the susceptor 22 can be rapidly heated to a predetermined 
temperature. The mixed gas takes part in predetermined 
chemical reactions and, for example, a W film is deposited 
on the surface of the wafer W. 

[0042] After many wafers W have been successively pro- 
cessed by the film forming process, unnecessary films are 
formed on surfaces exposed to the processing space S, such 
as the gas injecting surface 74A and the side surface 74B of 
the cylindrical body 76 of the shower head 74, and the inner 
surface of the processing vessel 16. However, according to 
the present invention, the surfaces 74A and 74B of the 
cylindrical body 76 and the inner surface of the processing 
vessel 16 have been treated by the series of surface treatment 
processes to form smooth surfaces. Therefore, unnecessary 
films are hardly able to deposit thereon. Even when unnec- 
essary films are deposited on those surface-treated surfaces, 
the unnecessary films have difficulty in coming off the 
surface-treated surfaces. Accordingly, the cleaning operation 
can be carried out at long intervals and production of 
particles can be suppressed. 

[0043] The deposition of the unnecessary films will be 
described with reference to FIGS- 4A and 4B. FIG, 4A is 
an enlarged, fragmentary sectional view of, for example, a 
conventional shower head. As shown in FIG. 4A, a surface 
having cutting marks 92 is treated to form an aluminum 
oxide film 94. FIG. 4B is an enlarged, fragmentary sectional 
view of the cylindrical body 76 of the shower head 74 in 
accordance with the present invention. It will be seen from 
FIG. 4B that a very smooth surface is formed with the 
aluminum oxide film 88 thereon. 

[0044] Since the conventional shower head shown in FIG. 
4 A has cutting marks on the order of several microns, an 
unnecessary film is liable to adhere thereto easily. Since the 
adhesion of the unnecessary film and the surface of the 



conventional shower head is low, the unnecessary film tends 
to come off the surface of the shower head. Besides, frag- 
ments forming the cutting marks 92 tend to come off and 
portions of the coating layer 94 corresponding to the cutting 
marks 92 are inferior in corrosion resistance. Consequently, 
the surface is corroded. Since the aluminum oxide film 
formed on the surface having the cutting marks 92 tends to 
become weak in peel resistance, the aluminum surface is 
liable to be exposed and an unnecessary film is liable to be 
deposited on the exposed aluminum surface. The surface of 
the shower head of the present invention shown in FIG. 4B 
is very smooth. An unnecessary film has difficulty in being 
deposited on such a very smooth surface. Since the adhesion 
of the unnecessary film and the smooth surface of the shower 
head is high, the unnecessary film is hardly able to come off 
the surface of the shower head. Since the surface has cutting 
marks scarcely, the aluminum oxide film 88 is able to 
maintain high corrosion resistance. 

[0045] A conventional shower head finished by the alu- 
minum oxide film forming process and the shower head of 
the present invention were subjected to comparative tests. 
The results of the comparative tests are shown, in FIGS. 5A 
to 6B. FIG. 5A shows the condition of the conventional 
shower head after being used for the film forming process 
for processing 1000 wafers. As obvious from FIG. 5 A, 
considerable unnecessary films are deposited in the central 
part and the middle part of the shower head, FIG. 5B shows 
the condition of the shower head according to the present 
invention after being used for the film forming process for 
processing 3000 wafers. As obvious from FIG. 5B, in spite 
of the shower head being used for processing wafers three 
times as many as those processed by using the conventional 
shower head, there is no significant deposition of unneces- 
sary films on the shower head. 

[0046] FIG. 6A shows the condition of another conven- 
tional shower head after being used for the film forming 
process for processing 1000 wafers. As shown in FIG. 6A, 
the entire gas injecting surface of the shower head is coated 
with an unnecessary film. FIG. 6B shows the condition of 
the shower head of the present invention after being used for 
the film forming process for processing 5000 wafers. As 
obvious from FIG. 6B, in spite of the shower head being 
used for processing wafers five times as many as those 
processed by using the conventional shower head shown in 
FIG. 6 A, only a very small amount of unnecessary films is 
deposited on the shower head. 

[0047] Shower heads in an example and comparative 
examples were tested to verify the effect of surface rough- 
ness Ra and of the blasting process on the corrosion resis- 
tance of the shower heads. 
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[0048] In the evaluation of corrosion resistance, "Good" 
signifies slight corrosion, "Not good" signifies considerable 
corrosion, and "poor" signifies bad corrosion. In corrosion, 
resistance tests, an acid solution of pH3 prepared by mixing 
cupric chloride in a sodium chloride solution was sprayed 
over the surfaces of samples. FIGS. 7A to 7D are micro- 
photographs (200xmagnification) of the surfaces of the 
samples. 

[0049] The shower head in Example was prepared by 
machining a workpiece, subjecting the workpiece to the 
OMCP process, the blasting process and the anodic alumi- 
num oxide forming process. The shower head in Compara- 
tive Example 1 in FIG. 7B was prepared by machining a 
workpiece and subjecting the workpiece to the OMCP 
process and the anodic aluminum oxide film forming pro- 
cess. No blasting process was carried out. The shower heads 
in Comparative Examples 2 and 3 shown in FIGS. 7C and 
7D, respectively, were prepared by machining workpieces 
and subjecting the workpiece to the aluminum oxide film 
forming process and were not subjected to the OMCP 
process and the blasting process. Shower heads in Compara- 
tive Examples 2 and 3 differ from each other in surface 
roughness Ra. 

[0050] It is known from the test results and the micropho- 
tographs shown in FIGS. 7A to 7D that many cutting marks 
remain on the surfaces of the shower heads in Comparative 
Examples 1 to 3 which were not subjected to the blasting 
process, and the corrosion resistance of the shower heads in 
Comparative Examples 1 to 3 are "Not good" or "Poor". 
Therefore, the shower heads in Comparative Examples 1 to 
3 are not satisfactory. Cutting marks remain scarcely on the 
smooth surface of the shower head embodying the present 
invention, and the corrosion resistance of the same shower 
head is satisfactory. The test results proved that corrosion 
resistance is scarcely dependent on surface roughness. 

[0051] It was known from close observation of the cor- 
roded portions of the surfaces that portions arranged along 
the cutting marks are corroded. Therefore, it is inferred that 
portions of the aluminum oxide films corresponding to the 
cutting marks are weak and that the blasting process reduces 
the minute serrated rugged irregularities to improve the 
corrosion resistance of the aluminum oxide films. 

[0052] Although the invention has described as applied to 
the processing apparatus provided with the shower head 
having the surface finished by the series of surface treatment 
processes and the processing vessel having the inner surface 
finished by the series of surface treatment processes, natu- 
rally, the effect of the present invention can be exercised 
when at least the surface of either the processing vessel or 
the shower head is finished by the series of surface treatment 
processes. 

[0053] Other aluminum members provided in the process- 
ing vessel, as well as the shower head and the processing 
vessel, may be finished by the series of surface treatment 
processes. 

[0054] Although the invention has been described as 
applied to a W film forming process, the present invention 
is applicable to processes for forming other films, such as 
insulating films including a Si0 2 film, a SiN film. Naturally, 
the application of the present invention is not limited to the 
film forming apparatus, but the present invention is appli- 



cable also to oxidizing and diffusing apparatus, annealing 
apparatus, sputtering apparatus, etching apparatus, ashing 
apparatus and the like. 

[0055] The workpiece is not limited to a semiconductor 
wafer; the present invention is applicable to processes, such 
as processes for forming a film on LCD substrates, glass 
substrates and the like. 

[0056] As is apparent from the foregoing description, the 
processing apparatus according to the present invention 
exercises the following excellent working effects. 

[0057] Since the aluminum members of the processing 
apparatus are finished by the series of surface treatment 
processes, the sharpness of the cutting marks formed on the 
surfaces of the aluminum members is moderated, the sur- 
faces of the aluminum members are very smooth, the 
deposition of unnecessary films on the surfaces of the 
aluminum members can be suppressed, the adhesion of the 
unnecessary films to the surfaces of the aluminum members 
is enhanced and, therefore, the peeling of the unnecessary 
films from the surfaces of the aluminum members can be 
suppressed. 

[0058] Accordingly, intervals between cleaning operations 
can be extended, the throughput of the processing apparatus 
can be increased, production of particles can be suppressed 
and the yield of wafers can be improved. 

What is claimed is: 

1. A processing apparatus comprising: 

a processing vessel capable of being evacuated; 

a susceptor disposed inside the processing vessel to 
support a workpiece thereon; 

a shower head disposed in an upper region within the 
processing chamber to supply process gases toward the 
workpiece supported on the susceptor for processing 
the workpiece for a predetermined process; and 

aluminum members exposed to an interior of the process- 
ing vessel; 

wherein the aluminum members have surfaces processed 
by an organic mechanical chemical polishing process, 
a blasting process and an anodic aluminum oxide film 
forming process in that order. 

2. The processing apparatus according to claim 1, wherein 
the aluminum members are included in at least one of the 
processing vessel and the shower head. 

3. The processing apparatus according to claim 1, wherein 
the aluminum members are those forming a surface of at 
least one of the processing vessel and the shower head. 

4. The processing apparatus according to claim 1, wherein 
a process to be carried out: in the processing vessel is a film 
forming process. 

5. A method of manufacturing a processing apparatus 
comprising: a processing vessel capable of being evacuated; 
a susceptor disposed inside the processing vessel to support 
a workpiece thereon; a shower head disposed in an upper 
region within of the processing chamber to supply process 
gases toward the workpiece supported on the susceptor for 
processing the workpiece for a predetermined process; and 
aluminum members exposed to an interior of the processing 
vessel; said method comprising the steps of: 
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subjecting a surface of at least one of said aluminum 
members to an organic mechanical chemical polishing 
process; 

then subjecting said surface to a blasting process; 

thereafter subjecting said surface to an anodic aluminum 
oxide film forming process; and 

applying the aluminum members thus processed by those 

processes in the processing vessel. 
6. The method according to claim 5, wherein the organic 
mechanical chemical polishing process is a mechanical 



polishing process using a fluid prepared by mixing an 
organic solvent and abrasive grains. 

7. The method according to claim 5, wherein the anodic 
aluminum oxide film forming process is a process for anodic 
oxidation of aluminum using an electrolytic solution. 

8. The method according to claim 5, wherein the blasting 
process is followed by an etching process for etching the 
surfaces of the aluminum members with a solvent. 

***** 



